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$G$ reductive $\sigma,$ $\tau$ $G$ 2 involution $(\sigma^{2}=\tau^{2}=$ $)$ $H,$ $L$
$(G^{\sigma})_{0}\subset H\subset G^{\sigma}$ , $(G^{\tau})_{0}\subset L\subset G^{\tau}$
$G$ $G^{\sigma},$ $G^{\tau}$ $\sigma$ , $\tau$ $G$
$(G^{\sigma})_{0},$ $(G^{\tau})_{0}$
[8] $(,[7])$ $(G$ $H=G^{\sigma}$ $L=G^{\tau})$
H $\backslash$ G/
GL $(p, F)\cross GL(n-p, F)\backslash GL(n, F)/GL(r, F)\cross GL(n-r, F)$ $F$
( ) (2 )
$F=$ IR $tD$ , 1
$G$ compact noncompact
$H\backslash G/L$ ([9])
(1) $G$ compact Intertwining function ( )
[3] compact Radon [4]
(2) $G$ noncompact [5] $G_{IR}\backslash G_{tD}/H_{\mathbb{C}}$








$H\backslash G/L$ $[$3$]$ $r_{t}$.
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$\underline{\{\emptyset|1}$ $(G, H, L)=(O(2m), O(r)\cross O(s), U(m))(2m=r+s,$ $s$ :odd, $s<m)$
$\sigma g=I_{r,s}gI_{rs,)}$ , $\tau g=J_{m}gJ_{m}^{-1}$ , $H=G^{\sigma}$ , $L=G^{\tau}$
$I_{r,s}=(\begin{array}{ll}I_{r} 00 -I_{s}\end{array})$ , $J_{m}=(\begin{array}{ll}0 I_{m}-I_{m} 0\end{array})$
$\tau$ $\tau_{x}=$ Ad $(x)\tau$ Ad $(x)^{-1}$
$\sigma_{x}\tau\neq\tau\sigma_{x}$
$\equiv n- r8fl$ x $=G^{\tau_{x}}$ $\sigma\tau_{x}=\tau_{x}\sigma$ $\tau_{x}H=H$ , $\sigma$ x $=$ x
$H/H\cap$ x’ $L_{x}/H\cap L_{x}$
$H=O(r)\cross O(s)$ , x $\cong$ U $(m)$
$H\cap$ x (compact ) $\square$
$(G, H,$ $)=(U(2m), U(r)\cross U(s), Sp(m))$
9 $G$
$\mathfrak{g}=\mathfrak{g}^{\sigma}\oplus \mathfrak{g}^{-\sigma}=\mathfrak{g}^{\tau}\oplus \mathfrak{g}^{-\tau}$





1 $G=HG_{0}$ $\sigma\tau|_{3}$ semisimple
$G=HA$
emmal $\sigma,$ $\tau$ $V$ involution $\sigma\tau$ semisimple
$V=(V^{\sigma}+V^{\tau})\oplus(V^{-\sigma}\cap V^{-\tau})$ (2.1)
2 $V=IR^{2}$ $V^{\sigma},$ $V^{-\sigma},$ $V^{\tau},$ $V^{-\tau}$ $\sigma,$ $\tau$




$\sigma x\in G^{\sigma\tau}$ $\sigma G^{\sigma\tau}=G^{\sigma\tau}$ $(G^{\sigma\tau}, G^{\sigma}\cap G^{\tau})$
$A\subset\exp(\mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau})$ maximal torus compact
$HALfh$ compact
$HAL$ $G$
$HA$ lk open in $G$




$(G^{\sigma\tau}, H\cap L)$ compact
$\mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau}=$ Ad $(H\cap$ $)a$
$HA$ $=H\exp(Ad (H\cap L) \alpha)$ $=H\exp(\mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau})$ (2.3)
(2.2), (2.3) $HAL$ $e$
$H$ $L$ $a\in$ $HA$ $a$
$HA$ $a^{-1}=HA(cx$ $a^{-1})$
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$e$ $L_{a}=aLa^{-1},$ $\tau_{a}=$ Ad $(a)\tau$ Ad $(a)^{-1}$
$\alpha\subset \mathfrak{g}^{-\sigma}\cap Ad(a)\mathfrak{g}^{-\mathcal{T}}=\mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau}\nearrow$
$\alpha\subsetneqq a’\subset 9^{-\sigma}\cap \mathfrak{g}^{-\tau_{a}}$
$a’$
$a’\subset \mathfrak{g}^{-\sigma}\cap Ad.(a)^{-1}\mathfrak{g}^{-\tau_{a}}=\mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau}$
$a$ $\alpha$ $9^{-\sigma}\cap 9^{-\tau_{a}}$
H- a double coset H$A$ a $e$
$x\in G$ $L_{x}=x$ $x^{-1}$
$Hg$ $\mapsto HgLx^{-1}=Hgx^{-1}L_{x}$
2 $H\backslash G/L$ $H\backslash G$/ x
Weyl (c.f. [3], Chapter 8)
$\ovalbox{\tt\small REJECT}$ $=$ $\{(h, \ell)\in H\cross L|hA\ell^{-1}=A\}$











1 $W_{H}$ ( ) $=W_{H\cap L}(A)$
$W_{H}$ ( ) $\triangleright<J_{0}$
$\text{ _{}0}=Z_{H}$ ( ) $Z_{L}$ ( ) $\cap$ A
2 $G=HAL$ $\backslash A\cong H\backslash G/L$
$a,$ $b\in A$ ,
$b=ha\ell^{-1}$ for some $\in H,$ $\ell\in L$
$b=h’a\ell^{\prime-1}$
$(h’, \ell’)\in N_{A}$
$A’=$ $A\ell^{-1}$ $A’\ni b$ ,
$A’b^{-1}$ $=$ $A\ell^{-1}b^{-1}=$ $A\alpha^{-1}\text{ ^{}-1}=$
$A\text{ ^{}-1}$
$=$ $b\ell a^{-1}A\ell^{-1}b^{-1}=b\ell A(b\ell)^{-1}$
$a’=$ Ad ( ) $a=$ Ad $(b\ell)a$
$a’\subset \mathfrak{g}^{-\sigma}\cap Ad(b)\mathfrak{g}^{-\tau}$
$a\subset \mathfrak{g}^{-\sigma}\cap Ad(b)\mathfrak{g}^{-\tau}$
$(G^{\sigma\tau_{b}}, H\cap bLb^{-1})$ compact
Ad $(x)\alpha’=\alpha$
$x\in H\cap bLb^{-1}$ ’ $=x$ $\in H,$ $\ell’=b^{-1}xb\ell\in L$
/ $A\ell$’ $-1$ $=$ $x$ $A\ell^{-1}b^{-1}x^{-1}b=xA’b^{-1}x^{-1}b=A$
’a4‘ $-1$ $=$ $x$ $\alpha\ell^{-1}b^{-1}x^{-1}b=xbb^{-1}x^{-1}b=b$ $\square$
root $\alpha\in ia^{*}$
$\mathfrak{g}_{(\iota}(a, \alpha)=\{X\in \mathfrak{g}|[Y,$ $X]=\alpha(Y)X$ for all $Y\in a\}$





$\mathfrak{g}_{\mathbb{C}}(a, \alpha)$ $=$ $\oplus_{|\lambda|=1}\mathfrak{g}_{tD}(\alpha, \alpha, \lambda)$
$\mathfrak{g}_{\mathbb{C}}(\alpha, \alpha, \lambda)$ $=$ $\{X\in \mathfrak{g}_{\dot{\mathbb{C}}}(a, \alpha)|\sigma\tau X=\lambda X\}$
2 $\Sigma$ root
4 $(G, H, L)=(U(n, F), U(p, F)\cross U(q, F), U(r, F)\cross U(s, F))(F=$ IR $\mathbb{C},$ ffl$)$
$n=p+q=r+s$ , $r\geq p\geq q\geq s$
$\sigma g=I_{p,q}gI_{p,q}$ , $\tau g=I_{rs,)}gI_{rs,)}$ , $H=G^{\sigma}$ , $L=G^{\tau}$
$H$ $=$ $\{(\begin{array}{ll}h_{1} 00 h_{2}\end{array})|$ 1 $\in U(p, F),$ $h_{2}\in U(q, F)\}$ ,




$\theta_{s}\in IR$$a=1^{Y(\theta_{1},\ldots,\theta_{s})=}(-d(\theta_{1},.., \theta_{s})0.$ $0$ $d(\theta_{1}, \ldots, \theta_{s})0$
$d(\theta_{1}, \ldots, \theta_{s})=(\begin{array}{lll}\theta_{1} 0 \ddots 0 \theta_{s}\end{array})$ .
$e_{j}\in$
$*$
$e_{\gamma}:Y(\theta_{1}, \ldots, \theta_{s})\mapsto i\theta_{\gamma}$.
$\Sigma=\Sigma(\mathfrak{g}_{tD}, \alpha)$ $\Sigma_{\max}$ (BC $s$ )
$\Sigma_{\max}=\{\pm e_{j}\pm e_{k}|1\leq j<k\leq s\}\cup\{\pm e_{j}|1\leq j\leq s\}\cup\{\pm 2e_{f}\cdot|1\leq j\leq s\}$
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$G^{\sigma\tau}\cong U(p+s, F)\cross U(q-s, F)$ $\dim \mathfrak{g}_{tD}(a, \alpha, \lambda)$
$c=\{\begin{array}{l}1 (F=IR)2 (F=tD)4 (F=\mathbb{H})\end{array}$




1 $(G, H, L)$ $\Sigma_{\max’)}W\dim \mathfrak{g}_{tD}(a, \alpha, \lambda)$ ,
$(\sigma=\tau$ $\Sigma,$ $\dim \mathfrak{g}_{\mathbb{C}}(\alpha, \alpha, \lambda)$ $(\mathfrak{g}_{s}, \sigma, \tau)$











$p+q=r+s=n(=2m)$ , $r\geq p\geq q\geq s$ ,
$p=r=5$ short long
$G_{2}$ 1112
$(\begin{array}{ll}k \emptyset lffi tXA =\{e\}\end{array})$ $\pm\omega$ 1 $0$
$c=\{\begin{array}{ll}1 (F=IR)2 (F=tD)4 (F=IH)\end{array}$
$\epsilon=s-2s’=\{\begin{array}{ll}0 ( s: even) , \omega^{3}=1,1( s: odd) \end{array}$
$7\Gamma$ : $SO(8)arrow SO(8)/\{\pm I\}\cong$ Ad (SO(8)), $\kappa$ $7T^{\cdot}(SO(8))$ 3
DI-I’ $\dim \mathfrak{g}_{tD}(a, \alpha, \lambda)$
$J=W$ $J_{0}$ ,
$J_{0}=\{a\in A|a^{N}=e\}$
$\sigma\tau_{x}$ $x\in G,$ $\tau_{x}=$ Ad $(x)\tau$ Ad $(x)^{-1}$ $\sigma\tau_{x}$
$(G, H,$ $)$ 1
$x=ha\ell$ $(h\in H, a\in A, l\in L)$
$\sigma\tau_{x}$ $=$ $\sigma$ Ad $(ha\ell)\tau$ Ad $(ha\ell)^{-1}$
$=$ Ad ( ) $\sigma$ Ad $(a)\tau$ Ad $(a)^{-1}$ Ad $(h)^{-1}$
$=$ Ad ( ) $\sigma\tau$ Ad $(a)^{-2}$ Ad $(h)^{-1}$
$\sigma\tau$ Ad $(a)^{-2}$ $0\neq X\in \mathfrak{g}_{(D}(\alpha, \alpha, \lambda)$
$\sigma\tau$ Ad $(a)^{-2}X=\sigma\tau a^{-2\alpha}X=\lambda a^{-2\alpha}X$
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( $A\ni a\mapsto a^{\alpha}\in U(1)$ $\alpha$ : $aarrow iIR$ ) $\lambda a^{-2\alpha}$
$\sigma\tau_{x}$ 1
$l^{\backslash }f\underline{\in}=$ ( 1 ) $(G, H, L)=(O(2m), O(r)\cross O(s), U(m))$ or $(U(2m), U(r)\cross U(s), Sp(m))$
$s$ :odd, $s<m$ DI-III,AIII-II $\alpha=\pm eJ$
$\mathfrak{g}_{tD}(a, \alpha, \lambda)\neq\{0\}\Leftrightarrow\lambda=\pm 1$ ,
{ $\sigma\tau_{x}$ } $\supset$ $\{\pm a^{-2\alpha}, \pm ia^{-2\alpha}\}\not\subset\{\pm 1\}$
$(\sigma\tau_{x})^{2}\neq id$ . $\sigma\tau_{x}\neq\tau_{x}\sigma$
regular elements $\mathfrak{g}_{qj}(a, \alpha, \lambda)\neq\{0\}$ $\alpha\neq 0,$ $\lambda$
$\lambda a^{-2\alpha}\neq 1$
$x=$ regular
3 $x$ regular $\Leftrightarrow \mathfrak{g}^{\sigma\tau_{a}}\subset \mathfrak{g}_{(\iota}(a, 0)\Leftrightarrow \mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau_{a}}=a\Leftrightarrow \mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau_{x}}$
5 $G=G_{1}\cross\cdots\cross G_{1}$ $(2n$ $)$ $\sigma,$ $\tau$
$\sigma(g_{1}, g_{2}, g_{3}, g_{4}, \ldots, g_{2n-1}, g_{2n})=(g_{2}, g_{1}, g_{4}, g_{3}, \ldots, g_{2n}, g_{2n-1})$
$\tau(g_{1}, g_{2}, g_{3}, \ldots, g_{2n-2}, g_{2n-1}, g_{2n})=(g_{2n}, g_{3}, g_{2}, \ldots, g_{2n-1}, g_{2n-2_{7}}g_{1})$
$\sigma\tau$ $n$ $H=G^{\sigma}$ , $=G^{\tau}$
$H(g_{1}, \ldots, g_{2n})L\mapsto\{gg_{1}^{-1}g_{2}\cdots g_{2n-1}^{-1}g_{2n}g^{-1}|g\in G_{1}\}$
$H\backslash G/$ $\cong$ {conjugacy classes in $G_{1}$ } (2.4)
(2.4)
$H(g_{1}, \ldots, g_{2n})$ $=$ $H(g_{1}^{-1}, g_{1}^{-1}, e, \ldots, e)(g_{1}, \ldots, g_{2n})L$
$=$ $H(e, g_{1}^{-1}g_{2}, g_{3}, \ldots, g_{2n})$
$=$ $H(e, g_{1}^{-1}g_{2}, g_{3}, \ldots, g_{2n})(e, g_{2}^{-1}g_{1}, g_{2}^{-1}g_{1}, e, \ldots, e)$
$=$ $H(e, e, g_{3}g_{2}^{-1}g_{1}, g_{4}, \ldots, g_{2n})$
$=$ $H(e, e, e, g_{1}^{-1}g_{2}g_{3}^{-1}g_{4}, g_{5}, \ldots, g_{2n})$
$=$ $H(e, \ldots, e, g_{1}^{-1}g_{2}\cdots g_{2n-1}^{-1}g_{2n})$ .
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$g,$ $g’\in G_{1}$ $\iota\grave$
$(e, \ldots, e, g’)=$ $(e, . . . , e, g)\ell^{-1}$
for some $h=(h_{1}, \ldots, h_{2n})\in H,$ $\ell=(\ell_{1}, \ldots, \ell_{2n})\in$
$\ell_{2n}=\ell_{1}=h_{1}=h_{2}=\ell_{2}=\ell_{3}=\cdots=l_{2n-2}=\ell_{2n-1}=h_{2n-1}=h_{2n}$
$g’=h_{2n}g\ell_{2n}^{-1}=h_{2n}gh_{2n}^{-1}$
$g’=x_{1gx_{1}^{-1}}(x_{1}\in G_{1})$ $x=(x_{1}, \ldots, x_{1})\in H\cap$
$(e, \ldots, e, g’)=x(e, \ldots, e, g)x^{-1}$ $\square$
$\mathfrak{g}^{-\sigma}\cap \mathfrak{g}^{-\tau}=\{(-X, X, \ldots, -X, X)\in \mathfrak{g}|X\in \mathfrak{g}_{1}\}$
$\alpha_{1}$ $\mathfrak{g}_{1}$ 1
$a=\{(-X, X, \ldots, -X, X)\in \mathfrak{g}|X\in a_{1}\}$
$\mathfrak{g}^{-\sigma}\cap 9^{-\tau}$
$\alpha\in\Sigma(\mathfrak{g}_{tD}, a)$









$a_{2n})\in A_{1}\cross\cdots\cross A_{1}|a_{2_{J}-1}=a_{24}$ for $j=1,$ $\ldots,$ $n\}$ ,
$Z_{L}(\alpha)$ $=$ $\{(a_{1},$
$\ldots,$
$a_{2n})\in A_{1}\cross\cdots\cross A_{1}|a_{2j}=a_{2j+1}$ for $j=1,$ $\ldots,$ $n-1$ and $a_{2n}=a_{1}\}$ ,
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$\ovalbox{\tt\small REJECT}(\alpha)Z_{L}(a)=\{(a_{1}, \ldots, a_{2n})\in A_{1}\cross\cdots\cross A_{1}|a_{1}^{-1}a_{2}a_{3}^{-1}a_{4}\cdots a_{2n-1}^{-1}a_{2n}=e\}$






H$\backslash$ G/ $arrow^{\sim}$ $G_{1}/$conj.
inclusion map (2.4)
$(g_{1}, \ldots, g_{2n})\mapsto g_{1}^{-1}g_{2}\cdots g_{2n-1}^{-1}g_{2n}$
$\backslash$A $arrow W_{1}\backslash A_{1}$
. $(a^{-1}, a, \ldots, a^{-1}, a)\mapsto a^{2n}$ .
3.Noncompact case
$G$
$G/$ $\ni g$ $\mapsto f_{g}=\sigma\tau_{g}=\sigma$ Ad $(g)\tau$ Ad $(g)^{-1}\in$ Aut $(\mathfrak{g})$
$Hg$ Aut $(\mathfrak{g})$ Ad $(H)$-
{Ad ( ) $f_{g}$ Ad $(h)^{-1}$ }
Jordan
$f_{g}=su=us$
$f_{g}\in$ Aut $(\mathfrak{g})$ Jordan Aut $(\mathfrak{g})$
$s,$ $u\in$ Aut (g), $u=\exp$ ad $(-2X_{u})$ for some nilpotent element $X_{u}.\in \mathfrak{g}$
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4 (i) $\sigma X_{u}=\tau_{g}X_{u}=-X_{u}$
(ii) $g_{s}=(\exp X_{u})^{-1}g$ $f_{g_{s}}=s$
fl (i) $\sigma(S7J)\sigma=\sigma(\sigma\tau_{g})\sigma=\tau_{g}\sigma=(\sigma\tau_{g})^{-1}=(us)^{-1}=s^{-1}u^{-1}$
$\sigma s\sigma=s^{-1}$ , $\sigma u\sigma=u^{-1}$ , $\sigma X_{u}=-X_{u}$
$\tau_{g}X_{u}=-X_{u}$
(ii) $f_{9s}=\sigma$ Ad $(g_{s})\tau$ Ad $(g_{s})^{-1}=\sigma$ Ad $(\exp X_{u})^{-1}\tau_{g}$ Ad $(\exp X_{u})=\sigma\tau_{g}$ Ad $(\exp 2X_{u})=$
$suu^{-1}=s$ $\square$
4
3 $($ i $)$ $g\in G$
$g=(\exp X_{u})g_{s}$
$($ $f_{g_{s}}$ semisimple, $X_{u}$ $\mathfrak{g}$ $\sigma X_{u}=\tau_{g_{S}}X_{u}=-X_{u}$ $)$
$($ ii $)$ $g=(\exp X_{u})g_{s},$ $g’=(\exp X_{u}’)g_{s}’$ $g,$ $g’\in G$ $($ i $)$
$($ a $)$ $h\in H,$ $l\in$
$g’=hg\ell$ $\Leftrightarrow$ $g_{s}’=hg_{s}\ell$ and $X_{u}’=$ Ad $(h)X_{u}$
(b) $g_{s}=g_{s}’$
$g’\in HgL\Leftrightarrow X_{u}’\in$ $Ad$ $(H\cap g_{s}$ $g_{s}^{-1})X_{u}$
$\grave{\backslash }l\exists i.\underline{\Leftarrow}\backslash \simeq$ (ii) (b) Ad $(H\cap g_{s}Lg_{s}^{-1})X_{u}$ $(\mathfrak{g}^{\sigma\tau_{g_{s}}}, \mathfrak{g}^{\sigma}\cap \mathfrak{g}^{\tau_{g_{S}}})$
(c.f. [6],[10],[12] etc)
5 $Hg$ is closed in $G\Leftrightarrow g=g_{s}$
6 ([8]) $G=G$ $(n, F)$ ( $F$ $\neq 2$ ) $\sigma g=I_{p,q}gI_{p,q},$ $\tau g=$
$I_{r,s}gI_{r,s},$ $H=G^{\sigma},$ $L=G^{\tau}(n=p+q=r+s)$
$H=\{(\begin{array}{ll}\text{ _{}1} 00 h_{2}\end{array})|$ 1 $\in G$ $(p, F),$ $h_{2}\in GL(q, F)\}$
$=\{(\begin{array}{ll}\ell_{1} 00 \ell_{2}\end{array})|\ell_{1}\in G$ $(r, F),$ $\ell_{2}\in G$ $(s, F)\}$
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$g\in G,$ $X\in \mathfrak{g}$
$f_{g}X=\sigma$ Ad $(g)\tau$ Ad $(g)^{-1}X=$ Ad $(I_{p,q}gI_{r,s}g^{-1})X$
$\tilde{f}_{g}=I_{p,q}gI_{r,s}g^{-1}$
$f_{g}=$ Ad $(\tilde{f}_{g})$
$f_{g}\in$ Aut $(\mathfrak{g})$ Jordan $\tilde{f}_{g}\in G$ (n, F) Jordan
$p=q=r=s=1$
$=(\begin{array}{ll}0 11 0\end{array})$ , $X_{u}=(\begin{array}{ll}0 10 0\end{array})$
$\tilde{f}_{g_{s}}$ $=$ $I_{p\}q}g_{s}I_{r,s}g_{s}^{-1}$




$g=(\exp X_{u})g_{s}=(\begin{array}{ll}1 10 1\end{array})(\begin{array}{ll}0 11 0\end{array})=(\begin{array}{ll}1 11 0\end{array})$
3(i) $g$ $G$ semisimple $\exp X_{u}$
$g_{s}$
$(\tilde{f}_{g}\in G$ Jordan $\tilde{f}_{g}=\tilde{f}_{g_{s}}\exp(-2X_{u})=\exp(-2X_{u})\tilde{f}_{g_{s}}$
$\exp X_{u}$ $\tilde{f}_{g}$ , )
$f_{g}=\sigma\tau_{g}\in$ Aut $(\mathfrak{g})$ semisimple $f_{g}$ 9
$\mathfrak{g}_{\mathbb{C}}=\oplus_{\lambda\in tD^{X}}\mathfrak{g}_{tD)}^{\lambda}$ $\mathfrak{g}_{(D}^{\lambda}=\{X\in \mathfrak{g}_{(\iota}|f_{g}X=\lambda X\}$
, $p$ : $\mathfrak{g}_{tD}arrow \mathfrak{g}_{tD}$
$kX$ $=$ $\frac{\lambda}{|\lambda|}X$ for $X\in \mathfrak{g}_{D}^{\lambda}($
$pX$ $=$ $(\log|\lambda|)X$ for X $\in \mathfrak{g}_{tD}^{\lambda}$
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$f_{g}=k\exp p=(\exp p)k$ , $k\in$ Aut (g), $p\in$ Der (g),
$p=$ ad $(-2X_{p})$ for some $X_{p}\in \mathfrak{g}$
6 (i) $\sigma X_{p}=\tau_{g}X_{p}=-X_{p}$
(ii) $g_{k}=(\exp X_{p})^{-1}g$ $f_{gk}=k$
( 4 )
7 3 $\mathfrak{g}$ $C$ artan involution $\theta$
$\sigma\theta=\theta\sigma$ , $\theta=\theta k$ , $\theta X_{p}=-X_{p}$
$C$ artan involution $\theta$ 1
$\sigma\theta=\theta\sigma$ , $\tau\theta=\theta\tau$
( $\tau$ ) $K=G^{\theta},$ $t=\mathfrak{g}^{\theta},$ $P=\mathfrak{g}^{-\theta},$ $G_{ss}=\{g\in$
$G|f_{g}$ is semisimple}
7
4(i) $G_{ss}$ H- double coset
$g=(\exp X_{p})g_{k}$
$g_{k}\in K,$ $\sigma X_{p}=\tau_{gk}X_{p}=\theta X_{p}=-X_{p}$
(ii) $g=(\exp X_{p})g_{k},$ $g’=(\exp X_{p}’)g_{k}’\xi_{i}(i)$ 2
(a) $g’\in Hg$ $\Leftrightarrow$ $g_{k}’=hg_{k}\ell,$ $X_{p}’=$ Ad $(h)X_{p}$ for some $h\in K\cap H,$ $\ell\in K\cap$
(b) $g_{k}=g_{k}’$
$g’\in HgL\Leftrightarrow X_{p}’\in$ $Ad$ $(K\cap H\cap g_{k}$ $g_{k}^{-1})X_{p}$
fundamental Cartan subset ( fundamental Cartan subgroup ) $t$
$\epsilon^{-\sigma}ne^{-\tau}$ 1 $T=$ expt $c=\{\oplus a(a\subset p)$ $t$





$j=1,$ $\ldots,$ $k$ $\alpha_{j}\in$ $\{0\},$ $\alpha,\cdot(\alpha)=\{0\},$ $0\neq X_{\alpha}j\in \mathfrak{g}_{tD}(c, \alpha,\cdot),$ $\sigma\tau X_{\alpha}=j$
$\lambda_{r^{X_{\alpha}}j}$ for some $\lambda_{J}\cdot\in U(1),$ $\sigma X_{\alpha}j=-\overline{X_{\alpha}j}$’
$[X_{\alpha}j’ X_{\alpha z}]=[X_{\alpha}j’\sigma X_{\alpha}l]=0$ for $j\neq l$
standard Cartan subsets $Q$
$\alpha_{Q}$ $=$ $a\oplus \mathbb{R}(X_{\alpha_{1}}-\sigma X_{\alpha_{1}})\oplus\cdots\oplus$ IR$(X_{\alpha_{k}}-\sigma X_{\alpha_{k}})$
$T_{Q}$ $=$ $\{t\in T|t^{2\alpha_{j}}=\lambda_{j}$ for $j=1,$ $\ldots$ , $\}$
$C_{Q}$ $=$ $(\exp a)T_{Q}$
$C_{Q}$ standard Cartan subset
fundamental Cartan subset $C$ standard Cartan subset $C’$
$G$ ( $\{f_{g}|g\in C’\}$ Aut (9) )
$J_{K}=N_{T}^{K}/Z_{T}^{K}$
\S 2
$J_{K}\backslash T\cong K\cap H\backslash K/K\cap$
2 standard Cartan subset $C_{1},$ $C_{2}$ $J_{K}$-
$C_{2}\cap T=h(C_{1}\cap T)l^{-1}$ for some $(h, \ell)\in N_{T}^{K}$
$\{C_{i}|i\in I\}$ standard Cartan subsets $J_{K}$- 1
$N_{C_{i}}^{K}$ $=$ $\{(h, \ell)\in(K\cap H)\cross(K\cap$ $) |hC_{i}\ell^{-1}=C_{i}\}$
$Z_{C_{i}}^{K}$ $=$ $\{(h,$ $\ell)\in(K\cap H)\cross(K\cap L)|hg\ell^{-1}=g$ for all $g\in C_{i}\}$
$J_{C_{i}}$ $=$ $N_{C_{i}}^{K}/Z_{C_{i}}^{K}$
$G_{rs}=\{g\in G_{ss}|9^{-\sigma}\cap 9^{-\tau_{g}}$ $\}$
$\hat{iE}$ $5$ (i) $G_{ss}= \bigcup_{i\in I}HC_{i}$
(ii) $G_{rs}=u_{i\in I}H(C_{i}\cap G_{rs})$
(iii) $H\backslash G_{rs}/$ $\cong u_{i\in I}\text{ _{}C_{i}}\backslash (C_{i}\cap G_{rs})$
(iv) $H\backslash HC$ / $\cong J_{C}\backslash C$ ( $C|h$ fundamental Cartan subset)
$\underline{\neq T_{4}\backslash }$ $G$ complex $\sigma,$ $\tau$
(i) $G_{ss}=HC$
(ii) $H\backslash G_{ss}/L\cong J_{C}\backslash C$
( $J_{C}\cong J_{K}$ $(h, \ell)\in$ N $C=(\exp i.t)T$
$C\ell^{-1}=$ $(\exp i$ Ad ( )t$)$ $\ell$-l $=(\exp it)T=C_{\text{ }})$
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